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Abstract
Environmental change poses risks to societies, including disrupting social and economic systems such
asmigration. At the same time,migration is an effective adaptation to environmental and other risks.
We review novel science on interactions betweenmigration, environmental risks and climate change.
Wehighlight emergent ﬁndings, including howdominant ﬂows of rural to urbanmigrationmean that
populations are exposed to new risks within destination areas and the requirement for urban
sustainability.We highlight the issue of lack ofmobility as amajor issue limiting the effectiveness of
migration as an adaptation strategy and leading to potentially trapped populations. The paper presents
scenarios of futuremigration that showboth displacement and trapped populations over the
incoming decades. Papers in the special issue bring new insights fromdemography, human geography,
political science and environmental science to this emerging ﬁeld.
1. Landscapes ofmovement and risk
As populations grow, and as economies grow, people
move from one place to another in order to avail
themselves of opportunities, tomake a better life and to
avoid undesirable risks and harm. Migration is there-
fore a signiﬁcant social and economic phenomenon in
historic and contemporary societies. With growing
mobility and growing human population, there is now
a greater stock of migrants in the world than at any
point in the past, with the dominant ﬂows of people
being from rural areas to urban settlements over the
past decades. At the same time, and for related reasons,
the world is in the throes of global changes to land use,
pollution loading, and systemic change to biodiversity
climate and other earth system processes. Yet many
accounts of this global environmental change, from
discussions of the great acceleration, the anthropocene,
planetary boundaries or extinction crises, fail to system-
atically account for the role of people moving from one
place to another as either a cause or consequence of
emerging environmental risks.
Hence this special issue of Environmental Research
Letters sets out a number of research challenges and
new ﬁndings on issues around (a) the processes link-
ing migration with environmental risks and (b) the
broad empirical and policy trends in this area.
The set of papers forms part of a resurgence of
interest in migration and environmental risks, with
international research programmes, international
scholarship, and increasing policy focus. These
include the UK Foresight project on Migration and
Global Environmental Change (Foresight 2011), from
whichmuch of this set of papers was ﬁrst initiated. The
ﬁeld is expanding rapidly with major international
comparative research projects (Aﬁﬁ and Jäger 2010,
Warner and Aﬁﬁ 2014, Piguet et al 2011). For the ﬁrst
time the Intergovernmental Panel on Climate Change
has directly engaged and assessed migration as both
impact and adaptation to climate change. These are
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summarized in various chapters of the IPCC’s Fifth
Assessment reports (human security—Adger
et al 2014; poverty—Olsson et al 2014; urban areas—
Revi et al 2014; emerging risks—Oppenheimer
et al 2014; rural areas—Dasgupta et al 2014; Africa—
Niang et al 2014).
Migration and environmental change is a research
frontier. It is a frontier for various reasons. First, the
world is becoming more mobile and more urban.
Hence the scale and complexity of migration patterns
has grown in recent decades. There are diverse
accounts of how economic growth and industrializa-
tion drive migration patterns (Hatton & William-
son 2008, De Haas 2010, Hugo 2011). Clearly labour
intensive primary and secondary industries draw
workers from agriculture and other primary sectors
into urban areas. But as Hugo (2011) describes, demo-
graphic transitions in developing economies (declin-
ing death rates and high population growth rates
sustained over decades) also drive the observed rural
to urban migration and play a part in international
migration rates. Changing practices in agriculture and
decreases in the real costs of migration to urban cen-
tres, such as relaxing of registration regulations, have
also been shown to contribute to increased mobility
andmigration trends (UNDP2009).
A second issue making migration-environment an
emerging research frontier is systematic environ-
mental change. This includes increased loss of envir-
onmental functions and ecological services across
many social-ecological systems, as well as greater
recorded impacts of extreme weather events causing
temporary displacement. It remains difﬁcult to attri-
bute individual events to longer-term changes in cli-
mate and earth systems (Stone et al 2009). Yet there is
less doubt that the economic costs, both incurred and
uninsured, of extreme weather events are increasingly
signiﬁcantly (Neumayer et al (2014)). These trends of
increased exposure of populations to environmental
risks are, of course, in part driven by demographic and
migration trends towards settlement in risky environ-
ments in all continents (de Sherbinin et al 2012).
The research frontiers of migration and environ-
mental change are contested. Piguet (2013) explains
the resurgence of interest as a reaction to the simplistic
deterministic assumption of people being in the way of
hazards and simply moving. Such accounts, often
expressed as aggregate estimates of so-called environ-
mental refugees (Gemenne 2011), have stimulated
demographers to question such numbers and engage
with the environment as a major driver of migration.
The political focus on security of borders, and the so-
called securitization of migration policy has stimu-
lated research into the political geography of migra-
tion, not least because of the securitization of climate
change impacts (White 2011, Bettini (2013)). Others
have questioned whether a focus on migration and
environment represents a ‘neoliberal’ turn towards
viewing both phenomena as capable of expression in
terms ofﬁnancial risk (Felli andCastree 2012).
Most strikingly, however, the scientiﬁc evidence
on the likely unfolding of climate change over the
incoming decades makes research on migration and
other demographic aspects of responses more urgent.
The IPCC Synthesis Report articulates clearly climate
change as a real and looming issue, with major con-
sequences for economies, ecological systems and
localities (IPCC 2014). It suggests that without sig-
niﬁcant mitigation efforts, the world is locked into
high levels of impacts in all social and ecological arenas
associated with 4 °Cormoremeanwarming, unevenly
distributed in speed andmagnitude (Betts et al 2011).
Climate change involves major impacts on econo-
mies. Even strong decarbonization action involves
social conﬂicts and potential displacement: hydro-
power developments for example displace settlements,
and some zoning and planning incentivizing shifts in
populations away from risky areas, often to the detri-
ment of those being forcibly moved (de Sherbinin
et al 2011,Wilmsen andWebber 2015).
Although underexploited till now, there is in effect
as signiﬁcant knowledge base in all these areas of how
climate change will interact with migration patterns.
Much of the evidence comes from demography, devel-
opment economics, policy sciences and human geo-
graphy, with evidence of how past changes in the
viability of economies affect the movement of people,
through to contemporary and predictive modeling of
future changes (e.g. Barbieri et al 2010,McLeman2011).
One key issue is how migration and mobility feed
into scientiﬁc assessments of future worlds. The prin-
cipal means is through the development of scenarios.
The international environmental science community
has developed, for use in climate and other sciences,
the widely used set of scenarios known as the Repre-
sentative Concentration Pathways (RCPs) and the
shared socio-economic pathways (SSPs). They are
descriptions of plausible future evolution of the world
economy, demographic patterns and governance
(O’Neill et al 2015) and are articulated as story lines
and in quantitative terms. The storylines show for
example, that in a stabilized world population in the
21st century, that migration becomes more important
determinant of settlement patterns and populations
shifts (Samir and Lutz 2015).
The Foresight Report on Migration and Global
Environmental Change developed its own projections
of global economic, environmental and demographic
futures in order to explore the consequences for
migration. These are based on and consistent with the
main global projections embedded in the SSPs. The
principal drivers of migration outcomes are those of
the scale, connectivity and openness of the economy in
the regions of the world, along with the policy stance
and governance of that economy, its labour markets
and social tensions and conﬂict (see Black et al 2011a
on the global drivers). These drivers create the two
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dimensional space in ﬁgure 1 where different story-
lines for world futures, neutrally named Scenarios A to
D, play out. The axes are high or low economic growth
and the inclusiveness-exclusiveness of governance
structures.
The analysis in ﬁgure 1 shows that sustained eco-
nomic growth creates mobility and opportunities for
migration and that where governance and policies are
sensitive to that demand, that regular migration pat-
terns can be managed and there is the highest possibi-
lity for migration to be integral to the world’s response
to climate change impacts. This is scenario B in
ﬁgure 1. By contrast, low economic growth, but with
continued environmental degradation risks the great-
est levels of populations without the resources to be
mobile but still exposed to signiﬁcant environmental
risks. These trapped populations are highest in scenar-
ios C and D. These dimensions of where populations
are and where the demand is for relocation andmigra-
tion need to be incorporated in a systematic way into
the global SSPs.
Building on the scenario and other analyses of dri-
vers, the Foresight (2011) report highlights that the
world is increasinglymobile and thatmigration is inte-
gral to many social and economic processes, rather
than simply an outcome of environmental risks. The
analysis also highlights that low mobility is critical—
that populations may be, in effect, trapped in places
where environmental risks are increasing (Black
et al 2013). The Foresight analysis demonstrates how
migration is a well-documented and often effective
adaptation to environmental risks (Black et al 2011b).
At the same time, however, populations are moving to
areas which themselves are subject to climate change
impacts and risks. Hence cities are set to become the
crucibles for climate change impacts, increasing popu-
lations exposed, and requirement for planning
responses.
2. Contributions of this special issue
The papers in this special issue highlight the social and
demographic dimensions of migration ﬂows and
decisions. A ﬁrst set of papers build on theory and
observational studies onmigration to illuminate issues
of policy relevance. A further set of papers highlights
the speciﬁc role of environmental risks, especially
projected climate change, inmigration responses.
2.1. Climate change amplifyingmigration outcomes
de Sherbinin et al (2012) put some numbers to the
global picture of migration. They give fresh insight
into those global ﬂows, bymapping where people have
moved in the past decades by the social-ecological
systems in which they reside. They use the standard
residual method to estimate migration ﬂows between
census periods, to provide these ﬁrst global estimates.
This shows, for example, that the observed population
growth in the world’s coastal regions is partly driven
by migration, conﬁrming the so-called drift to the
coast (Small and Nicholls 2003). Dryland areas and
mountain ecosystems globally are net sources of
emigration. Such ﬁgures of course hide the role of
Figure 1. Scenarios of globalmigration trends,mapped by global growth and political and social governance factors. Source: Foresight
(2011).
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increasing population densities in urban centres,
including the expansion ofmajor cities in coastal areas,
and indeed in large deltas around the world
(Seto 2011). The estimates point to the challenges that
economic opportunities override most other drivers
of migration, and people are moving to places that are
better economically connected, even if they face
potentially new and rising hazards.
The challenges of turning observations on migra-
tion into predictive models migration ﬂows under
environmental change includes knowledge about the
likelihood of non-linear changes and ‘events’ that con-
stitute environmental risks in source and in destination
areas. Smith et al (2012) review the scientiﬁc basis of
predicting weather and climate conditions at seasonal
and decadal scales. Clearly seasonal anomalies, such as
droughts associated with ENSO events, are part of the
landscape of migration for pastoralists throughout the
world, as well as affecting more sedentary farming sys-
tems and the demand for labour in agriculture, in every
part of the world. While Patt et al (2005) demonstrate
that the adoption of seasonal forecasts is important but
patchy across Africa, the level of forecast skill, according
to Smith and colleagues is increasing and hence makes
theuse of such forecastsmore robust.
Decadal forecasts are also increasing in forecast skill,
though not yet at a level that makes a signiﬁcant differ-
ence for predictivemodels of societal response, given the
complexity of migration and other adaptive behavior.
The use of forecasting is made more critical by the pro-
jections that ENSO events are likely to become more
intense with mean warming, affecting many parts of the
worldwithmajor periodic impacts (Cai et al 2015).
The level of certainty concerning future sea level
change is greater, though still constrained by knowl-
edge of the physical processes and coastal morphology
response. What are the likely responses to sea level
change in high population coastal areas? Hallegatte
(2012) shows that coastal regions are likely to lose phy-
sical and natural capital with land inundation, and that
these have a direct impact on economic growth and
long-term prospects. One aspect of the economic cost
is that resources diverted into coastal protection have
an opportunity cost—they are diverted from more
productive uses and investments. Individual disasters
and events also negative economic impacts—Halle-
gatte (2012) emphasizes the prospect of people losing
their assets and falling into poverty traps. A lack of
capital at the individual level is, indeed, one of the
principal causes of immobility and potentially trapped
populations (Black et al 2013).
If climate change impacts increase migration
ﬂows, should climate policy be part of the response?
The consequences of climate change are in themind of
policy-makers everywhere and take real form in the
international climate regime though the UN Frame-
work Convention on Climate Change. Hence Gibb
and Ford (2012) examine the case for so-called climate
migrants being included and recognized within the
Convention. Others have largely dismissed the like-
lihood of such movement being identiﬁable and legi-
ble to the Geneva Convention relating to the Status of
Refugees (McAdam 2011). But the Climate Change
Convention does recognize migration as a legitimate
and effective adaptation under its Cancun Accords
(seeWarner (2012)) and Gibb and Fordmake the case
for further integration, ultimately promotingmechan-
isms for relocation and compensation for those per-
manently displaced as a result of climate change. They
raise the unresolved issue of pinning down climate
change and of the single cause of migration or dis-
placement that constrains all such arguments—what
Hulme (2011) calls ‘reducing the future to climate’.
2.2. The social dynamics of environment and
migration interactions
A second set of papers in this themed issue highlights
key social processes that affect migration ﬂows, deci-
sions and policies: ageing, gender, place attachment,
conﬂict, conservation and remittances. They highlight
the need for considered and comprehensive social
science insights to explain its social dynamics. Harper
(2012), for example, explores the role of international
migration in economies where population levels are
stable and ageing. She argues that Europe, in particular,
has a demographic deﬁcit and hence its economic
competitiveness requires importance of human capital
and skilled labour. Such demands for the importation
of labour will be affected by future environmental risks.
The role of migrant labour in agriculture and other
sectors, and how thatmight change given likely shifts in
agricultural production in Europe, has, however, not
yet been systematically addressed.
For individuals, the environment and its role in
lives and experiences, is a factor in deciding to shift
locations. While much work focuses on downside
environmental risks and motivations for push migra-
tion, the environment as a resource and set of services
can explain why population persist even when there
are economic opportunities elsewhere. Adams and
Adger (2013) demonstrate that ecosystem services
contribute to what they term place utility, and that
attachment to place and community are powerful for-
ces in keeping populations in rural Peru even with
declining environmental quality. When thresholds are
crossed, however, land degradation and lack of oppor-
tunities in agricultural-dependent economies does
result in outmigration. López-Carr (2012) shows land
degradation as amajor factor in source regions inGua-
temala. And in that country the migration is to forest
frontiers, with migrants being the agents for further
habitat conversion and loss.
Deshingkar (2012) reviews a set of cases and evi-
dence on climate risks in agricultural systems, from
India, Mexico and Burkina Faso, to seek patterns that
explain migration outcomes. She highlights the role of
remittance income in investments to intensify and
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capitalize agricultural activities, often seen as a poten-
tial for reducing environmental impact and making
agriculture sustainable. Hence, she argues, that cycli-
cal migration is part of the solution to environmental
degradation in agricultural economies, building lin-
kages and resilience into such systems.
Yet migration systems create their own vulner-
abilities and groups. Chindarkar (2012) argues that
women are disproportionally vulnerable to environ-
mental risks in low income regions and rural econo-
mies because of outmigration of men. Climate change
has been shown to have signiﬁcant health burdens on
women through higher mortality in places of resi-
dence in natural disasters, through differences in
wealth, and through gender differences in access to
services following disasters (Smith et al 2014 outlines
the health outcome issues). Hence there is a need to
understand who migrates, at what point in their life-
course, and the implications of environmental risks
for women,men and communities
One reason whymigration is contested in politics is
the perception that migration increases and causes
social tension, and potentially even conﬂict. Whether
and how migration ﬂows interact with both environ-
mental risks and with conﬂict risks is of continued
interest to domestic and foreign policy agencies. Ber-
nauer et al (2012) review the evidence on direct and
indirect interactions that link environmental change
with conﬂict. They point to discrepancies in ﬁndings
between major research traditions: micro-level studies
on individual conﬂict events tend to ﬁnd a plausible
environmental risk factor or trigger for the conﬂict. Yet
analysis of patterns across multiple conﬂict events are
much more equivocal about the role of environmental
risk or resource scarcity in triggering or perpetuating
conﬂict. As Gemenne et al (2014) and others have
noted, the search for causation is fruitless with under-
pinning theoretical understanding of conﬂict and of the
absenceof conﬂict in the face of climate and other risks.
Bernauer et al (2012) conclude that pathways such
as unanticipated migration ﬂows and displacement of
whole populations are plausible routes to conﬂict.
This assessment adds to the broad conclusion that dis-
placement risks and trapped populations have sig-
niﬁcant social and economic costs, unaccounted for in
manymodels and scenarios.
3. Conclusions
The vigorous and burgeoning interaction between the
social sciences of migration and those of environmen-
tal risks throw up new and nuanced challenges for
responses to global change. The evidence base on the
role of migration in adapting to environmental
change, in particular, poses signiﬁcant questions for
policy and governance (Geddes et al 2012). Environ-
mental change and risks are pervasive but linked to
wider landscapes of social and economic change.
Hence, interventions and policies need to take account
of the role of the movement of people and the
dominant ﬂows of migrants. In this set of papers some
key policy areas stand out. First there is a need to build
adaptive capacity to environmental change in ways
that build ﬂexibility and agency at the generic level.
Second there needs to be further account of how to
deal with those displaced by environmental change,
within states and across state borders. And ﬁnally the
trends suggest an urgent need to address urban
sustainability, protection of the rights of migrants and
a greater realization of the role of migration in
economic development and progress.
The papers in this themed issue form part of this
new science. Taken together, the emerging evidence
base demonstrates that migration involves personal
stories of loss, opportunity and upheaval that reverbe-
rate through generations, within a wider context of
changing societies and environments. This special
issue demonstrates, as a contribution to this research
ﬁeld, that societies are adaptable to global environ-
mental changes, and that societal resilience is a goal
that needs to be pursuedwith action and evidence.
References
AdamsH andAdgerWN2013The contribution of ecosystem
services to place utility as a determinant ofmigration
decision-making Environ. Res. Lett. 8 015006
AdgerWN, Pulhin JM, Barnett J, DabelkoGD,HovelsrudGK,
LevyM, SpringÚO andVogel CH2014Human security
Climate Change 2014: Impacts, Adaptation, andVulnerability.
Part A: Global and Sectoral Aspects. Contribution ofWorking
Group II to the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change edCBField et al
(Cambridge: CambridgeUniversity Press) pp 755–91
AﬁﬁT and Jäger J (ed) 2010Environment, ForcedMigration and
Social Vulnerability (Berlin: Springer) pp 271
Barbieri A F,Domingues E,Queiroz B L, Ruiz RM, Rigotti J I,
Carvalho J A andResendeMF2010Climate change and
populationmigration in Brazil’s northeast: scenarios for
2025–2050Population and Environment 31 344–70
Bernauer T, Böhmelt T andKoubi V 2012 Environmental changes
and violent conﬂict Environ. Res. Lett. 7 015601
BettiniG2013Climate barbarians at the gate? a critiqueof apocalyptic
narratives on ‘climate refugees’Geoforum 4563–72
Betts RA, CollinsM,HemmingDL, Jones CD, Lowe J A and
SandersonMG2011When could global warming reach 4 °C?
Philosophical Transactions of the Royal Society A:
Mathematical, Physical and Engineering Sciences 369 67–84
Black R, AdgerWN,Arnell NW,Dercon S, Geddes A and
ThomasD 2011a The effect of environmental change on
humanmigrationGlobal Environmental Change 21 S3–11
Black R, Arnell NW,AdgerWN,Geddes A andThomasD 2013
Migration, immobility and displacement outcomes of
extreme events in nature and society Environmental Science
and Policy 27 s32–43
Black R, Bennett S R, Thomas SMandBeddington J R 2011b
Climate change:migration as adaptationNature 478 447–9
CaiW et al 2015 Increased frequency of extreme la nina events
under greenhouse warmingNat. Clim. Change 5 132–7
ChindarkarN2012Gender and climate change-inducedmigration:
proposing a framework for analysisEnviron. Res. Lett.7 025601
Dasgupta P,Morton J F,DodmanD,Karapınar B,Meza F,
Rivera-FerreMG, Toure Sarr A andVincent K E 2014Rural
areasClimate Change 2014: Impacts, Adaptation, and
Vulnerability. Part A: Global and Sectoral Aspects.
5
Environ. Res. Lett. 10 (2015) 060201 WNAdger et al
Contribution ofWorkingGroup II to the Fifth Assessment
Report of the Intergovernmental Panel onClimate Change ed
CB Field et al (Cambridge: CambridgeUniversity Press)
pp 613–57
Deshingkar P 2012 Environmental risk, resilience andmigration:
implications for natural resourcemanagement and
agricultureEnviron. Res. Lett. 7 015603
DeHaasH 2010Migration and development: a theoretical
perspective InternationalMigration Review 44 227–64
de Sherbinin A et al 2011 Preparing for resettlement associatedwith
climate change Science 334 456–7
deSherbininA et al2012Migration and risk: netmigration inmarginal
ecosystems andhazardous areasEnviron.Res. Lett.7 045602
Felli R andCastreeN2012Neoliberalising adaptation to
environmental change: foresight or foreclosure? Environment
and PlanningA 44 1–4
Foresight 2011Migration andGlobal Environmental Change: Future
Challenges andOpportunities. Final Project Report (London,
UK:UKGovernmentOfﬁce for Science) pp 236
Geddes A, AdgerWN,Arnell NW, Black R andThomasD S 2012
Migration, environmental change, and the challenges of
governance Environment and Planning C:Government and
Policy 30 951–67
Gemenne F 2011Why the numbers don’t add up: a review of
estimates and predictions of people displaced by
environmental changesGlobal Environmental Change 21
S41–9
Gemenne F, Barnett J, AdgerWNandDabelkoGD2014Climate
and security: evidence, emerging risks, and a new agenda
Clim. Change 123 1–9
GibbC and Ford J 2012 Should theUnitedNations framework
convention on climate change recognize climatemigrants?
Environ. Res. Lett. 7 045601
Hallegatte S 2012A framework to investigate the economic growth
impact of sea level rise Environ. Res. Lett. 7 015604
Harper S 2012 Environment,migration and the European
demographic deﬁcitEnviron. Res. Lett. 7 015605
HattonT J andWilliamson JG 2008GlobalMigration and theWorld
Economy (CambridgeMA:MITPress)
HugoG2011 Future demographic change and its interactions with
migration and climate changeGlobal Environmental Change
21 S21–33
HulmeM2011Reducing the future to climate: a story of climate
determinism and reductionismOsiris 26 245–66
Intergovernmental Panel onClimateChange 2014ClimateChange
2014: Synthesis Report. Contribution ofWorkingGroups I, II and
III to the FifthAssessmentReport of the Intergovernmental Panel
onClimateChangeCoreWritingTeam edRKPachauri and
LAMeyer (Geneva, Switzerland: IPCC) pp 151
López-CarrD 2012Agro-ecological drivers of rural out-migration
to theMaya Biosphere Reserve, Guatemala Environ. Res. Lett.
7 045603
McAdam J 2011Refusing refuge in the paciﬁc: deconstructing
climate-induced displacement in international lawMigration
andClimate Change ed ÉPiguet, A Pécoud and
PDGuchteneire (Cambridge: CambridgeUniversity Press)
pp 102–37
McLemanRA2011 Settlement abandonment in the context of
global environmental changeGlobal Environmental Change
21 S108–20
NeumayerE, PlümperT andBarthel F 2014Thepolitical economyof
natural disaster damageGlobal EnvironmentalChange24 8–19
Niang I, Ruppel OC, AbdraboMA, Essel A, LennardC,
Padgham J andUrquhart P 2014AfricaClimate Change 2014:
Impacts, Adaptation, andVulnerability. Part B: Regional
Aspects. Contribution ofWorking Group II to the Fifth
Assessment Report of the Intergovernmental Panel on Climate
Change edVRBarros et al (Cambridge: Cambridge
University Press) pp 1199–265
Olsson L,OpondoM,Tschakert P, Agrawal A, Eriksen SH,Ma S,
Perch LN andZakieldeen SA 2014 Livelihoods and poverty
Climate Change 2014: Impacts, Adaptation, andVulnerability.
Part A: Global and Sectoral Aspects. Contribution ofWorking
Group II to the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change edCBField et al
(Cambridge: CambridgeUniversity Press) pp 793–832
OppenheimerM,CamposM,Warren R, Birkmann J, LuberG,
O’Neill BC andTakahashi K 2014 Emergent risks and key
vulnerabilitiesClimate Change 2014: Impacts, Adaptation, and
Vulnerability. Part A: Global and Sectoral Aspects.
Contribution ofWorkingGroup II to the Fifth Assessment
Report of the Intergovernmental Panel onClimate Change ed
CB Field et al (Cambridge: CambridgeUniversity Press)
pp 1039–99
O’Neill BC 2015The roads ahead: narratives for shared
socioeconomic pathways describingworld futures in the 21st
centuryGlobal Environmental Change in press (doi:10.1016/j.
gloenvcha.2015.01.004)
Patt A, Suarez P andGwata C 2005 Effects of seasonal climate
forecasts and participatory workshops among subsistence
farmers in Zimbabwe Proceedings of theNational Academy of
Sciences 102 12623–8
Piguet É 2013 From ‘primitivemigration’ to ‘climate refugees’: the
curious fate of the natural environment inmigration studies
Annals of the Association of AmericanGeographers 103 148–62
Piguet É, PécoudA and deGuchteneire P (ed) 2011Migration and
Climate Change (Cambridge: CambridgeUniversity Press)
Revi A, Satterthwaite DE, Aragón-Durand F, Corfee-Morlot J,
Kiunsi R BR, PellingM, RobertsDC and SoleckiW2014
Urban areasClimate Change 2014: Impacts, Adaptation, and
Vulnerability. Part A:Global and Sectoral Aspects. Contribution
ofWorkingGroup II to the Fifth AssessmentReport of the
Intergovernmental Panel onClimateChange edCBField et al
(Cambridge: CambridgeUniversity Press) pp 535–612
Samir KC and LutzW2015The human core of the shared
socioeconomic pathways: population scenarios by age, sex
and level of education for all countries to 2100Global
Environmental Change in press (doi:10.1016/j.
gloenvcha.2014.06.004)
SetoKC2011 Exploring the dynamics ofmigration tomega-delta
cities in Asia andAfrica: contemporary drivers and future
scenariosGlobal Environmental Change 21 S94–107
Small C andNicholls R J 2003A global analysis of human settlement
in coastal zones J. Coast. Res. 19 584–99
SmithDM, Scaife AA andKirtmanBP 2012What is the current
state of scientiﬁc knowledgewith regard to seasonal and
decadal forecasting? Environ. Res. Lett. 7 015602
SmithKR,WoodwardA,Campbell-LendrumD,ChadeeDD,
HondaY, LiuQ,Olwoch JM,Revich B and Sauerborn R 2014
Human health: impacts, adaptation, and co-beneﬁtsClimate
Change 2014: Impacts, Adaptation, andVulnerability. Part A:
Global and Sectoral Aspects. Contribution ofWorking Group II
to the Fifth Assessment Report of the Intergovernmental Panel
onClimate Change edCB Field et al (Cambridge: Cambridge
University Press) pp 709–54
StoneDA,AllenMR, Stott PA, Pall P,Min SK,NozawaT and
Yukimoto S 2009The detection and attribution of human
inﬂuence on climateAnnual Review of Environment and
Resources 34 1–16
UnitedNationsDevelopment Program2009HumanDevelopment
Report 2009:Overcoming Barriers: HumanMobility and
Development (NewYork: UNDevelopment Program)
WarnerK 2012Humanmigration and displacement in the context
of adaptation to climate change: the cancun adaptation
framework and potential for future actionEnvironment and
Planning C: Government and Policy 30 1061–77
WarnerK andAﬁﬁT2014Where the rain falls: evidence from eight
countries on how vulnerable households usemigration to
manage the risk of rainfall variability and food insecurity
Climate andDevelopment 6 1–17
WhiteG 2011Climate Change andMigration: Security and Borders in
aWarmingWorld (Oxford: OxfordUniversity Press) pp 180
WilmsenB andWebberM2015What canwe learn from the
practice of development-forced displacement and
resettlement for organised resettlements in response to
climate change?Geoforum 58 76–85
6
Environ. Res. Lett. 10 (2015) 060201 WNAdger et al
